Cis-regulated additively expressed genes play a fundamental role in the formation of triploid loquat (Eriobotrya japonica (Thunb.) Lindl.) Heterosis.
Triploid loquat (Eriobotrya japonica (Thunb.) Lindl.) has greater vigor than their respective diploid and tetraploid parents, but the molecular basis of this triploid heterosis remains unclear. Recent studies have suggested that DNA methylation is involved in heterosis, which is a recognized method of suppressing gene expression. However, our previous studies revealed a trend of increased DNA methylation in triploid loquat hybrids compared to their parents. To elucidate the mechanism of triploid loquat heterosis, we investigated the levels and regulation of relative gene expression between hybrid and parental lines using RNA-Seq technology. We found that gene expression in the hybrid lines was down-regulated and gene expression analysis revealed that approximately 94.56 and 86.97% were expressed additively in triploid-A and triploid-B, respectively. Analyses of the allele-specific gene expression in the hybrids revealed significantly more Longquan-1 alleles were preferentially expressed in the two hybrid lines. Further analysis of cis- and trans-regulatory effects showed that gene expression variation between parental alleles is largely attributable to cis-regulatory variation in triploid loquat and analyses of genes belonging to cis-regulatory variation showed that 88-90% of cis genes contributed to an additive expression pattern. Taken together, our results suggest that gene expression variation in triploid loquat fundamentally cis-regulated may play a dominant role in triploid loquat heterosis.